Molecular chaperones often work collaboratively with the ubiquitination-proteasome 32 system (UPS) to facilitate the degradation of misfolded proteins, which typically safeguards 33 cellular differentiation and protects cells from stress. In this study, however, we report that the 34 Hsp70/Hsp90 chaperone machinery antagonizes the activity of F-box protein MEC-15 to 35 negatively regulate neuronal differentiation. Using the touch receptor neurons (TRNs) of C. 36 elegans, we find that mec-15(-) mutants display defects in MT formation, neurite growth, 37 synaptic development, and neuronal functions, and these defects can be rescued by the loss of 38 Hsp70/Hsp90 chaperones and cochaperones. MEC-15 likely functions in a SCF complex to 39 degrade DLK-1, which is an Hsp90 client protein stabilized by the chaperones. The abundance 40 of DLK-1 and likely other Hsp90 substrates are fine-tuned by the antagonism between MEC-41 15 and chaperones, which regulates TRN development and synaptic functions of GABAergic 42 motor neurons. Therefore, a balance between UPS and chaperones tightly controls neuronal 43 differentiation. 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61
Introduction
activities are normally not required for TRN differentiation and function. Nevertheless, an 241 inhibitory role for these Hsp70/Hsp90 chaperones and cochaperones on TRN differentiation is 242 revealed when mec-15 is lost, because the chaperone proteins were required for the disruption 243 of TRN morphology and functions in mec-15(-) mutants. 245 Consistent with the hypothesis that chaperones are detrimental for TRN development 246 in mec-15 mutants, we also observed suppressing effects of chaperone mutations on mec-15(lf)-247 induced changes in MT organization. We previously showed that MT organization and stability 248 determined neurite growth patterns in TRNs (Zheng et al., 2017) . Using electron microscopy 249 (EM), we found that the number of MTs in a cross section of TRN neurite is dramatically 250 reduced in mec-15 mutants compared to the wild type in both ALM and PLM ( Figure 3A -B).
244

Mutations in chaperones rescues MT loss and synaptic defects of mec-15 mutants
251
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